(19) 0*Hi^fFJt (jp) (12) ^ ^ 4^ 1^ ^ ^ (A) aimmmm&m^^ 

#^2003-33854 
(P2003 - 33854A) 

(43) iltHS B ¥J^15^ 2 ^ 4 B (2003. 2. 4) 

(BDlntCL' F I f-7a-h*(##) 

B2 2D 11/20 B2 2D 11/20 B 4E0 04 

A 



m^mm. ^mm. s^®©sc4 ol (^ ii h) 



(2i)aiis#^ 


!^jS2001 -218341(P2001 -218341) 




000006655 










(22) mis B 


^J^13'^ 7 ^ 18 B (2001. 7. 18) 




yK^=fi^m&k^«i 2 Te 6 # 3 # 








Mill mm 






















a2mmm 


























100091269 








mm 








#) 4E004 UC05 MCX)G NAOl NCOl 



(54) mm(D^m] mmjm(Dm}iBmtimmmm 



(57) [mm 




(2) 



#ffl2 0 0 3-3 38 54 



# b° >- ^ n — /t- h ;P S fifl ^ &y . (7) i^VV— y'Mcr> 

\,±&mmjm.^mi'ii oXoiizLtz^it^nmih'th 
V}v^ ummiiznm Ltzmmmm^ -)vmmm^ 



[0001] 



m^wm:nmm^m.^zm't^ . 

[0002] 

J; 0 MM- 2 >Oi}«ftgE;i>> Ji^KTgEtcai # m^tiX v K . 

Sr t jfSiE-r ^ h J; I. JE^J ^iji^^t" I. » -e ^0 
*l^a{iil>T-±H (LH) {HcDi/x/H^^J-LT^IogiOtB 

mmtL(r)9t^±tzi±m^commhtxh ... ^zx\ m^2 

^^-t. mjE)^5t,z}5ux^t,zm>T-2ism-t:^m 
[0003] s.tmmt:mmthfz>sb. mmmsxit. 
6 izx 'ommm^srmmLxa o , 7j<^c7)u>'^a- 

[0004] i -f , }f ftSPh°> f-n— ;U ( P R ) 3 (^M 

mmmmea. ^^m<omm^^imznLx . mm^~ 

fz^. mm^u-)vm«.^w-^'^ithfzi,cn>^m}^^wm 
30 mmmi^zisifm^Bi^mmmmmmmmj xi±. n 

3ii^tL. hJV^^miEm^tLXimiZ-^SitX^^^, 



[000 5] — 7K¥ggtry-?^n— ;k (PR) 40h 

yi i:%hfzmzm^^fi. ^tt^^i^w-mmi^'yi-^ 

[0006] 

[ %mffimm Li.dt^tMm'im2^z%mmimm 
L.tz^cr)nmm\^yi~u~}v%^ficr>^^ h 

50 FT) ^mmLfztz^. yiiW^coxj-jmmmmti^h 



(3) 



2003-33854 



[0007] fip-ip. iOMHJi. 7j<¥g|5-CWn-7l'4C0 



3c 



^m^mmcrtrnM^mzm-o xmh Ltz^^ 
mx^)^. zfij^K). miE}^.5 {m3i,z}i\,^x. 4 7# 

( 1 0 - 2 0 b >'^JK) -f^m^LX V ^§ i i; A^'^iJ^ . .r 

com. smtii^mzhh t # . uaj l Jt^iE^s 5 -cc?) 

Mn-±ffi Mz^±-t ^3\-omKi&tHz2:^M^^n 20 

Lx s.m:hip^mLx i^+^izsm^smjjii^mux' 

^i>fz{fmn&^:k^<^^t\^difmij^mt:^ti^ 

[ 0 0 0 8] i^oT, *?|HJose^«. ±a!Ly^cra:tF 

"^niizWiE^xsmf} ^mi^i>zn LT#^-r 

[0009] 

i^com.mm.Mi.zm-i^^xm^^^w^co^m^ms.^nm't 



[0010] tfz. m^2mm(7)mmit. m-^mm 



mm. y'^^mzmt^ y}v~7x-\xwmmt%m^ 

[0011] ±fz. lf^il3iEffitO^0Hii:. IfsR^SlX 

LfZ'itimmt^^i:>cr>xhh. 

[0012] miz^ m^m4mmcommt-. m-mmi. 

2 x« 3 imcommmmm<^m)ir}±mmmmmi>zi3 v ^ 

mm.'thm>icr,mi>z£':^\,^xmf^bn^mi>zm't^ 



[0013] 

[^BflosijficDmi] vxfiz. ^^^mco-mmmxh 



Lxmm-t^. m8ii.:^mmco-mmmx-hhm>^& 

#b°y^n-;P'3, 4t:MtT{4. HSiJ 

gP8 h , ii>tjfis§ijffli^M 2 3 h . ^lai'ffiMs^M 

2 4 i: , hJU^mmmm2 5 ^ . fflSUn-zP-^^MISP^ 

« 2 6 > , j±«^i afifiiifisa 2 7 1 , jEffi^f^^^-^pis 
2 8b^mthi> <ryxh h.t^a. immim.\,z 

[0014] ±a:Ly^cilffie»V3^-r'l)5t46t:, 

mmmxh^ ^i^^\,ziinh\:v^^~)v^}v 



(4) 



[0 0 1 5] -?-i-r\ iilTTiS. t-r. (D^SSfJ^PSrtr 

•t^h}Vi^ its) trmwt^yjmi:^^. s!v^t. 

[0016] &mz. ©ST^tto &OjSJeSlJffllt ^CD 
[ 0 0 1 7 ] 04 t^W^ST^tt ( V/l—y (Droo 

p) ) n^cr,mwix:i-^m&mmmm2 6(^mimfS.^ 

82 6 at, ST^ 



iftllH 2003-33854 

6 



10 



-It s i: ^ I. . $ra 7"n >y ^ mx^-r t . 

lit ilS-lir-ri. ^1. mfi&tc^rl) „ 

[0018] -5 tcH!rtih;l^i5'l©itcJ5EtTmi& 

izx Kimm^ti^mminn-fuzX'ox — :>(r)mi^ 
■ri> {zcom. ^x<r)mm^cr>-$xLfzmmtm>icom 

[0019] AKor'i; <STJf^tti;{i;. «Kl1i(7jm^J 



20 



^«26{±, mmmmm 

2 6 b t Sr*-r.|. <, *<?^JT' 



(ST#'lt* : H;l^-T*a = 0. 1 = 10%) , ^CO 

Vi=ViSET— ai - Voi ■ (li 

Vi : i n— [m/sec] 
Vi s E T : in— /P^EfH^ [in/sec] 
a i : i n— :?ST^ ( Droopi ngf^^ ) 
[-] 

Vo i : i a— yHBU^-^'^tgjiJK [m/sec] 

I 1 : i Cf-;U.|BI6^:— [A] 

lo 1 : i n-;W,|Btt^-^'^ifSm?fL [A] 

X'hi>. tfz. "i" {4b°y^n-;WcD#-^?:^i5 

[0 0 2 0] ^tc. ""aSiHtJO i"#t^"ffl^^^j . rn-;P 40 

(Mnfi) :g-a-;HSJKf^^Vi s e t 

[ 0 0 2 1 ] -3^ '9 , i n— ;HBiij^— ^>^^'F i ct):^^^ 

i s E T - Vi ti. Tit^Oj; Ot-l. Dropping^Sl, 



b/i-i? (^j) it^ti^'ticommm(^m&m^x>omMx 

I 0 i ) •••• ( lit) 



ViSET— Vi=Gi ■Fi">«(25'i) 
Gi = (« i ■ Vo i 2 ) //p i .... ( 3st) 

Fi : i n— ^Hgi&t — ^||^:^J [N] 

ai : i n— ;HBi6^:— ^Droopingf^^ [ — ] 

Vo i : i u—lVWM'^—^&li&MM [m/sec] 

Hf 1 : 1 n-;HEijr^-^«SK^^i:'3tm»^S^ 

1: [N/A] . 0 F i =Hf i ■ I i 

Pi : i n-;Hgt&^-^'^ai:;fj [W] . ap-i^Pi = 

H f i ■ I 0 i ■ V 0 i 

[0022] ^fc, vxALCommiizav^xii. u—)vmiL 

jvf'^tsh u-)Vif)v~y'mtLcom\uzm.^ti-'th^ t 
hxn^, ^com^. p I i±m^^')i'~Tiiz^ttL^^ 

[ 0 0 2 3 ] iiqtc. ®m}n3mzmtfzmjEsmjjH-^ 



(5) 



#ffl2 0 0 3-3 38 54 



8 



[0024] fiSi7)o— fz\ixi—)V9^}V—y''m.~YX^ 
Ci-iH-zri=Ci4-Li--" (4^0 

( i ^'ju-rmiismti ) 10 

T i SET=Ci SET— Ci-1 SE 

L i com&imiiiirF<^x dizno. ^tx(^ 



r i 
Li 
C i 



1=1 



30 



PI "9 fcfc V {4 0 T'S) I. >r h {4, titt soaiJ J; D g mx' 

2r i =2L i • ••• ( 6^) 

^r*3. ^cr-;l^?li*§ffitiLOlif] (SLi ) i± ( 6j>;) 
cori:<:^n-;klBi!jS)tfO^S] (Sri ) t^L<. ^ 

nb. mmizi5\,^xi±zitimm-t^ztt-t^. 

[ 0 0 2 7 ] 0 . mi<7) i d t®«#x^rt:*-:3'# 

i s E T 2:^46, ^co^jr i s e t SrQ^O^X.:^"^-^-^" 

~y'i,zMLxmm^^niEis.Av i =Vi s e t - vi 

[0028] mz^ ti^^a— 7l/£7):5^ U 

[0 0 2 9] rt—>i'tm}^tco:xv -/7'^^r>mt^x^ 
mxummx y r^i^zm^-f- i>zttmi^tixti^ , m 



40 



tim—n't^^t:^^x-^^. ^<^)t:isb. ^mmmx' 

[0025] (45*;) &^?F^LT. r i =C i -C 

i - 1 +Li b-th. ZCOb^. Ci , Ci - 1 ^^tl 

iSET, Ci-isET b^^L. :!&*oL i trmM^ 
mb ^cOftMi&Li EST b-t^. ^LX. V i 

^# i Sn-yp^/i—riBllj^jiSSffl k^^jv—ymz 

T+Li EST'"' (5^) 

i s E T {4. rco^iftSffiiiiL i e s t mf 

T^^RS* ( ) ^z-m:th J; a t:±T»£coffiiffi 
^iBfSfflc iSET. Ci-isET ^BtB#S:S-f-.?>c: 

[ 0 0 3 0 ] a7«4, *^BflO-M4?F:J«,T'*l>5«Mil 



-mm. 



2 3 t:A*-f- 

^ o P I MMitcJ; 0»:ffi$^i?"c«>i-3iJKaiJffliSM2 3<7) 
[0031 ] 8lfe^ffi6tfi^S2 4{4. 

xm^mwmmm.2 3 0^^-n^m'^t^h. osd. m 

Ki =RP i /2RP i (75^) 

\,zx'M.±h \7iV'-y{zn^h^m^mk%w»'^^ s 

m)nm&W^m. 2 3 com:^ z l i tSKt^ .r t i 

(omi^i EST tc^^i-T'i.o -eto^^i-stiJ^c^s-i^'/k— T 

<7)5l^*ffifilLi EST {4b7l^:^'$'JtP^a2 5tJ;-|. b 

(ti) SSfflT ISET co?1IS:tfi6;bn-l.o ^i^^ 

ia7T'J4, "EST" Sr^^B&LT^FrLTl-^S. 

[0032] -If. &mtismmmmm.2 lu. m 



(6) 

9 

( ) ^M^comm (h^^m rmco 

-h BMffii^^a 27c7)tfJ^ii;=5r§ JM^i^ffiit y3 S: 
i s E T i:^^. Clc^JEIi^jSmffiCi s E T {i, ±ai 

[zxh ill) mmm.<nm%T i s e t {zmhtt 

h/i^^' iti) ^imim^mc^^tii^ztt^+^A^^ 
^ti^fzubxh^. tfz. mix'U. "set" ^ 

[0 0 3 3] HPi5'$IJffl)^K2 5{±, miB(4jt) , 

t/^'7^--K7^V - h'SlJPt J; D - #^VP-7°iOtti^3 b 
-r-g>^Sg^WiE4AVi =Vi SET -Vi SrlilK-r 

^Pi^ (^)) asfii^ i s E T {i. isi + i^'Vi^-rism 

i ^fV—y°}icr)mcoj±m:nBWMc i s e t fclgi 

-7°^:m i - 1 ^'iv-y'tcomcos.mti asffic 
1-1 SET tiomz. ssi ^/i^-rco^ife^SfiiL 

mM.i,z^r,^-f)v-y(DV)v^ iti) smm^Vi ^tf- 

{4. ( 3^) tizx^Lfz. mTrntn^mmmmi^zinf 

Gi srfflv^T. ^^ji~y^commBmmiEMAv i ^ 4o 

~y°xi±immmim\ yK^mzm-t&yfv-rx-it 

~'y°iz-:>\, (4 . 7 >f - F 7 ^ "7- FMffll'^irbMMfflli^c 

x\ m&m^ii^Myb^i^-ftiU^'^mMzh^t^'^x'h 



^tUfi 2003-33854 
1 0 

6«3a«g®{i-^Vi +AVi t^ro. ^n.\,zx^^y 
^\3~MznLxmmi<zm&mnm^i:>fih . t^a. z 

c^^m^itVi =v ;i^aJK) 

[0 0 34] iiirt:. lM9^fflv^TJEiffi^ilffiffillll^g 

2 7<Dmmimmi,zmm^h, ^^:^^i>smjjsmm.mm. 
mw 2 7 {4 . X u -y T^rnw h )v-^%^'r~y)v 3 3 

i:. y^ 'y h>'S>t^ 3 4 i:. «^i-§|3 5i:. U S •y^-3 

m^viV'^ ( * ) ^ 7'ititcte#-r & » y r 

^RSI?- b /tx^^ffmT— 7Vl^ 3 3 tCii, X y >y 7°^|M 

■^h/k^' (::^3) i:liiS:^77litcO*fJCBMf^:;&ilB$ixT 

v^i><. ffiiisjgffiffli)sss«2 7(4, ^-r, ;^y-y7°^ 

^RB# b ;P Sm-f - y^l- 3 3 ffl V , A:^ § 
itX7 7'i|iStM^S'lfll?3 1 t:K-c5-v^-r}SiagPb°>'^n 

~}V±Wcr) X y >y T^r^RS^ h ( ^i: ) * ^46 ^ , } 

ft, ^tiimttz^-^^z. «^#i3 5-c«ii£oaij-^fi= 

d . s /-c. W'ii-ti«aj:^ic{4 y 5 3 6 ^tm^ t 

Mz-^4 y HT-y7°SrK&jh-ri./v:a6. m.'it^^^i}^^) 5 
d L-C5l<^ y S -y ^ - 3 6 SrM t?t«:5i-#iai:>33^)^M 

ti^^im. ys h s . Effi^ a gfiitis^s 2 7 {4 . z 
<7ism:n^mm.i3 ^^h^j:^^^^s^xcnm^sm 
ti^mm-c ' i s E T [zmfi, .r a i d . Jiw^as 

fflC i SET Sr^46-S. ^intJ; 0. -tOlKtO^I&SS 

ffi^^^LTij, ^t:xy -yT^^RSH-h/ki? 

0 i4V ^cOEEffilj a tl ^ ^ ^ *-'^tg t ^ S o 
[0035] :*:^0JiO-^jmilT-^i^il>T-BBI:^ilJP 

y°^mxh'ytz^}V—\:^yi^'^^i^m.L. l^coey 

h-^fztiK ^mmmmxit. Pi -Ps i-c-5*jctMjp 
hfz. :iti^ (Dm.'&^A y V tij ^ifhmmj a«fic 

1 s E T {4. ^^iOiS^^&t:i3(t^K*J±«:^iaSffl 

C i s E T tBffi:^aSffllfflffi^a2 7:6>^><^aj^3T 
br>'^n-;k§ijffll{4. }«ftSI5i:'Oi,^T{4ajK$'Jffll. 

7\i^mz--jv^xi>±h)\^i:^fsmx$>'ofz:f}K ^mmmx 
t-^KSix. ^^itcjisffliEAVi — AVe mm^ti 

[0036] mn:£m 1 ^■VP-7°2ri^JtC^: -§> t , A V i 
(4. ikcoXoliZM-iH^tih. -otn. W.\^'}V—yVtV 



(7) 



iftllH 2003-33854 



1 1 



1 2 



CO (Li E s T ) smti^mm.Mms%2 sc^)tii^m 

Ai ^jDS:t. tlCOjII^tJti*?) (Ai +Li est)* 

Ai =Ci SET=;3XC' 1 SET 



[ 0 0 3 7 ] ^r*3. &mti';>^M&m^2 8xn. iiKco 
iat^m^ffiAi -A 6 -f-=2ct)t>. 1117 at/' 

ffiiai:'3i^ffiC' i s E T t:»-:?v^T. 



A2=C2SET— Cl SET=/3X (C 2SET— C 1 SEt) 



Ai =Ci SET— Ci-l SET 



A6=-C5SET=-ySXC' 5 

b^X^. i^T\ Ci s et{±. miZ^'y^xn-fVCOX 

[ 0 0 3 8 ] . -^miimm(Dm}^s.mmmm:m.(r) 
^^t:m.mm<^^tnit Lx^-tmx-h o . a 1 1 

[00 39] HI OTii, MMailScMiSB^OS 

S t J; ^ — ^±B#H^ Sr (± S . -e cOMf^-C-cOffiiE 

jSjfifs t (t -g. mm^mff:> i^^-^-v^^sLxh 
MT-^T^^^iij^-^j, m)^<:r>\Hmm-ix^i:jfzi^-tm:^^^ 



[0 04 0] ai l{i2X^^>'^■3lM®5a^(-T. — 

tf^i&m ^tix^^i>^t ¥mm ttz . 
[0041]^. :$:mMii±immmMmizm^^nh 

[0042] 

>o^Lx\>^^3m^Mm mm) mj^^mmx-h 



= ySX(C' iSET— C i-iset) 
10 

SET 

^ )^ffn'm.imm-^±.x-'Z43.ffmmi h fz h-t!^xm>x 
[0043] mz. m^T-hmmmzm-t^^yi-ri-jv 

T\ ^i^zmiE^xsmts^mmzn^t. mmm^ffam 

[02] ^*cDffi^^jSiJ«B#ti3ftl.)^ftSPt°>'^n- 

/l-^^tx^) 9 A M.^-<r - b X'h h <, 
[III3] M*«B^^)S'JfPB#ti3ftl.#try^a-;pra 

30 x-<7ymmn'm^ma:Mmx'hh. 

[05] STWtt*^t-0T-^i „ 

[06] ^M.(r>\:y^xi-i\^^\,ziinh^<r>m'0^\^ 
^^^mx:hh. 

[07] *%Bj(7)-ii}tj^si-cs> h ^^m&mnm^w. 
m-nmm^m<n>immx:h h . 

[08] ^(m^^m-nmmmm.^'mmLfz'^mm 
40 [09] if.mfi<nmm^ ^w^m^^w^m^mx:^, 

[010] :miimm<7)m>^smijm^mt,zi::tm 

1 b 

2 m>T- 

J«^50 4 7j<T-g|5b°yf-n— ;^ 



(8) 



5 
6 
7 
8 
9 

2 1 
2 2 
2 3 
24 
2 5 
2 6 



1 3 



10 



2 6a 
2 6b 

2 7 
28 

3 1 
3 2 
3 3 
34 
3 5 
3 6 
3 7 



#SH2 0 0 3-3 38 54 
1 4 




#6n-i.5tK 



10 

g 



[02] 



2500 2600 2700 2800 



2900 




3000 



[H4] 



140 
120 
2 100 
S 80 
g 60 

20 
0 



Kffl 








til 


£11 




IS 


\n 






- ma 

mir 


X. 






















pi: 






















1 




























































































i 














































t 










t 




I 




























I 






















i 


I 






















I 


I 


T 
































I 










■ 


Z 


X 

















































2_a. 



>^ >^ 

<f^ 



^ ^ ^l^"" 



Vi+AVi 



IE 




£ 6 b 



31 



5(n~220Ciiiin' 

h-UW [TONl- 
32 



T^.h.Ot^ ^^^^ 



36 




37 



(9) 



#llfi 2003-33854 



[05] [E16] 




[08] [EllO] 




(10) 



#llfi 2003-33854 



[ia7] 




(11) 



#llfi 2003-33854 



[HI 1 ] 



0.5 
0.45 
0.4 

ft! 0-3^ 
5« 0.3 

a « 0.25 

S& 0.2 

« 0.15 

D.I 

0.05 

0 



□ LB 











HI I^IBI , 

_ ] 










T 














I 

1 














1 












: 


















: 
















! 
















} 




























1 




c — -1.... _ 


1 



B—IB 



1B~24 



24~-32 



32-40 



0.5 
0.4 

II m ^ 

iri ^ 0.25 

* W 0.16 
0.1 
DjDS 
O 















































-1 r 







18—24 



24 ''-32 



DOCUMENT-IDENTIFffiR: JP 2003033854 A 



PAT -NO: JP02003033854A 

DOCUMENT- JP 2003033854 A 
IDENTIFIER: 

TITLE: EQUIPMENT FOR 



CONTROLLING COMPRESSIVE 
FORCE OF SLAB INSTALLED IN 
CONTINUOUS CASTING 
ACHINE 



PUBN-DATE: February 4, 2003 



INVENTOR-INFORMATION: 

NAME COUNTRY 
KUROKAWA, TETSUAKI N/A 
SUZUKI, MEGUMI N/A 



ASSIGNEE-INFORMATION: 

NAME COUNTRY 
NIPPON STEEL CORP N/A 



APPL-NO: JP2001218341 
APPL-DATE: July 18, 2001 

INT-CL(IPC): B22D011/20 



ABSTRACT: 

PROBLEM TO BE SOLVED: To ensure a high quality 
cast slab, by reducing fluctuations of compres sive 
force put on the slab due to deflection of a roll during 
casting or the like, and constantly providing a right 
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compressive force. 

SOLUTION: Equipment for controlling the 
compressive force of a slab comprises: a device 26 for 
controlling an individual roll speed to control the roll 
speed with drooping characteristic of each pinch roll; a 
device 23 for controlling a slab speed to control the 
drawing-out speed of a whole slab, corresponding to 
the transferring speed of the slab; a device 24 for 
extrapolating the drawing out resistance to extrapolate 
a drawing out resistance value of each group 
consisting of multiple pinch rolls which are grouped, 
based on an output of the device 23 and pinch roll 
compressed force of each group; and a device 25 for 
controlling torque which determines a targeted torque 
value of each group based on a targeted value of 
compressive force between each group and an 
extrapolated value of drawing out resistance of each 
group, carries out a feed back control based on the 
targeted torque value of each group and the actual 
output torque of the group, and utilizes the output for a 
speed correction amount of the device 26. 
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